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mm^] mmm 
m^m 1 ] 

m 1 3 <z)v^•r4^Ancta«(Z)4^^^Ia«^«c 

[m^:^5] 

-iiT^?^^-$;n^-^^$:-#^-i:-i--^^^-:^-5^J^^^^ 
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[»*^ 1 1 ] 

[|f^:^l 2] 

ttrfa-x^xy yn-fex^, -^f-Nif^ K'^:ir-;L'?^^^n-fex^frjMLT^?f e) r 

o 

mim. 1 3 ] 

h iJ- --^ -F-^-:it-}vm^--^-]n -fe-:^ ^U^-fi-s .-M-iS- i$f 1 -® g 
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[it^«14] 

i/u=i>«^g±{c, m^^mmim. hy^^m^m. yu-^^^y^-^-h 

, ny hu-jh^- hjSiV^mmh^yv:^^m<D^- hmmii^^^2mM(D7i<v 
iyvuy^mm-t^jLmt.. 

^ i: ^ ^ U -fe ;i/gl5 ® - N V X ^ U T y - ^^^^HMm ^1^^ 

©"7;^^ 2M0<D/}<U ly')ziyn!::r.v=f-y ^l.xnm.V'yyVT.^^ 

F 't? ;r - ;i/ $: t- ^ , 
f -SX^^ 

[0 0 0 1] 

mm~(Dm^^^m-9fm\ 
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[0 0 0 2] 
[0 0 0 3] 

L 1 ~WL 4 ICg^M^ti. FW-r^iftlttKlx-r^n^^^ h 2 ^/TL 

Tt'^yh^BL (B L 1~B L 3(D^EI^) {C, V-XMli V-:^ n > ^ ^ h 3 

[0 0 0 4] 



[0 0 0 5] 

019(i, mi 8©pl^U-fe;i/CD-gP$:a^-r¥®m0^EI-efe-5„ 019lC^t- 
j:^{C, ^^Ul2;i/1 a ^r^^f-S) h^^i^^'^^tt, K U-f > 3 > ^ N 2 

[0 0 0 6] 

1112 oi±. y'yviy=L:k^^)(D-mm^£^'^:rM^WLm-t^mi 9®A-A«g 
{cmejraill^U^'B-B^jC?^^^)^!!!"??^-^^ 0 2 0 JC^f J:e>{C, y^-/i/ 

a^r/ h>:^;i/i?^bm5 b JgiC n > ^*/f- h 5 c , 

6 (a) ^MFo" 

[0 0 0 7] 

^kK. v-7.m(D^^fMu-t^:;:t\zyitVvV7.Vix^^'^^~=^y^\^ ( ( 
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b) mm) . m^^mmim^ a^jLy^y'^fbf^^. ^7r>^4A{cj:u, mm 
a ^m^-t^ ((c) mm) o 

[0 0 0 8] 
[0 0 0 9] 

mz. ^h^yyv::^^ 6<Dnmmzi)-^ ]^^yf-)V8^m^i. ( (d) #m) 

[0 0 10] 

m±it. ^^y (T i) $:Mv^fe<2:i^®-!f u-t^--r K (s e 1 f - 

aligned silicide:SALICIDE) ::^D -fe X V^T, 
[0011] 

^©•9-y-9--f K:/D-fe>;tt, h«@i:-t^-'f V 

10 0 nm;^A-/^ U >>^-L,^ 7 o 0 iC^^®T--;i/$:^?o T U -t^-f F^bL 

-5 (#^¥ 8-330453 „ 
[0 0 12] 

LMB.o]gji:&7'/^V^$:l|Jit--g>±T% #{C, ^ > ^'A • n L S I ( 

large scale integrated circuit){CfeV'>T> 

[0013] 
[^^ h^oh-t^ ^H] 
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$:?^^t-§3i:{Cj:U (02 0 (e) #M) > ISM^P L U -^--f KIK 9 
[0014] 

CD U i^- -r »Tf,S JC i: ^ ^g^© If ^ o ^ $ -& ^ V ^ 4^#f2^fH'lt^« J3 ct 

® i^Jt:^i^ ^ ^ -e ^ -5 o 

[0 0 15] 
[^® 2: ^^g^b-r S 7t ©^|g] 

[0 0 16] 

tl^v^coT', i/u-9--f \^mmKm^n^:itiz^:&m.tfL(Dit^-D^^M<'rt.Pk 

[0 0 17] 
[0 0 18] 
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spii, v-x=i>^^^hspi 2 Azj^mmh ^ y i/ 7. I s ^mi^x^^^, 

[0019] 
[0 0 2 0] 

[0 0 2 1] 

h 1 iRZJ^ny sn-;i/>^f- h i 8 UT v^•5o 

[0 0 2 2] 

y-:;^n>^^ hgpi 2 {i, y-xife^jfi 6 {c|gtt ^ti^cy-xn^^j; ^ h 
1 9 (Z)I®{i^C'e:gUTV^^„ MS h^>S>'^^BP 1 3 ^r^^-r-S h^>i;? 

M3atiig&(Z)@B^fcg^^-r-g>Mja>!f- h 2 2 ^mhx\,^^. 

02 li. Ell (7)^^u-fe;i/g|J, y-xn>^^ ha5>S.t>*Miah^>S^'x^SP® 

mm^^-t. c-cm. D-D^^t>*E -E^icm^^®ia"e^^= 
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[0 0 2 4] 

h 1 s^mJkmMi^r^h^yV:^^ 2 6^^LX\^^^^ 

[0 0 2 5] 

V^yV7.^2 6it. ^®$:^e)^^bM2 7 ^:fM^TB P S G (boro-p 
hospho silicate glass film) Jig:^)^ ^ <g> jf KM 2 

sismtDtix^^). mmm2 8iz\t. ]^\^^ymmmi 4 1}^^ hWiBuzmm 

[0 0 2 6] 

1^2 4, yu~^^ y^^-h n , mMmmm2 5. ny hn-ji^- h i s 

[0 0 2 7] 

^tie> h>^;i/^'fbl^2 4, :7n-5^>r >^*>!f- h 1 7. ^*;mii^l^2 5, n 
> hu~jv^- h 1 8 7b^e>^^«SgP2 9 it. yu-'T^ y^>f- V i I'ScO-zi 
y Vu-)\j>f~ V 1 8®##l®{ci^--f F'^7 7^-;l/3 o Kb-r>ifei5:M i 4, 
v-y.\mM 1 6^t>'=i> Nn-;b>!f- h i 8 cd#Ji®jc$/ u ■9--r FMs i 

[0 0 2 8] 

'(Z)«WM2 8{Ctt, y-^^S Lhi/Uif-f Km 3 1 $::^UTy-^fm» 
1 6 tc^^$tifcy-:^=i>^ h 1 5;^)^gflt-t ?,4^Tv^-5„ 
[0 0 2 9] 

^7t, MjS h^>$^^^^g|5 1 3 li, S/U =I>'S;K2 3 IC, MitlS, LOCOS 
(local ~o~x i~dl~a t,~i~6~n o f ^^X~i^crG~r^')—%W^^^~^'^-^6^ 

mm\m:3 2-SLXsnmMM'm2Q)^^^^:^}iMz. ^>U3>«=k2 3±{c, h 

>^;i/^fbM2 4, Mja>if- h 2 2 ^rMi'^aJSLTt h 3 3 ^r^tbTVN 
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So 

[0 0 3 0] 

3 3 li. MiE^"- h 2 2 (D{R!I®{C-!^-^ K'5':t-;i/3 0 Mmm 

WCMZ OAX^mm^- h 2 2(D^±mctyV-^4 KM 3 1 $:-eti-rti^-t-2>h^ 

KM 3 1 ^i^t-i^rmmmmmz o izmm^nr^mmny ^ ^ h 2 i ;^>^^^■teJtlT 

[0 0 3 1 ] 

0 3*^^|lI7^i, 01 ®^^#:iH'Ii^«CDig7tXg$:m0Bt--SC-C|g, D- 
D^^t>*E-E^{C^e)^®llI (^®1~5) -efeS„ 
[0 0 3 2] 

®3*^p>llI7^c^•rie)^c, ^-r. pM(Z)^>'; n>s«2 3 ic, M^®^#^g? 
6 0 0 nm(Dm-^(7>m^^mm^tm3 2^m^^^ ms (a)#Bg) „ 

[0 0 3 3] 

0 0 0 — 1 20 o'c (Dmrnm^iMLx. mmm^t)^mi x 1 o^^~i x 1 o^V 
cm^ (D^v^P'^al;l/. N^aijv^m^i^. ^^^itmmMmtim I ^ I 0^^~ 1 

[0 0 3 4] 

* tc. m^^mmitm 3 2 (Dmm^. hy^ j\ym'{tm 24, 1 m a 3j< v ^ 

>3 5, ^t>*ONO (Oxide Nitride Oxide) Myb^^^-S^ 
»im^J^2 5$:, IH«Jli{C^Mt--l> (03 (a) #M) . 
[0 0 3 5] 

hy:^;mitm2 4i,t. mm^tmiz^vm-^ms'-^i 5 nmizB^-t^o im 

iT U n > 3 5 Ti\~i^H~C"V D ~ (T.~ b" w — p" e ^ U e^ - - c" h" e mi- i -c 

al vapor depositioniLPCVD) '^iZ J: U , ,^100 — 
3 0 0 n m®;?:^ iZl^^-t^o 
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[0 0 3 6] 

r®lM94<U5/U=r>3 5{c. ^1X10 1X1 o^V c <7)m&t: 
fjt^^oiz. Vy (P) Xliti^ (As) ^®N§ff^M%$:#Ai-So ^M#»© 
#Att, i|l^^-r:r>?iA^{Cj:oTtj J:v^L. ii^cflc^JX :7 ^' > (PH3) 

i n - s i t u F-tf>y (in-situ doping 

[0 0 3 7] 

^Ammm (ONOI^) 25l±, LPCVD^{CJ:U> ^tl^tlJ^4 

-1 0 nm^^^^^fbjK. ^-fbM, ^^[:m$:JflBr^*i«bT?^^i-^o 

[0 0 3 8] 

;l^U -fe;i/^|J 1 l^t;y-;^.i3>^^ hgp 1 2 $: y'rt h h 3 6 a 

■e^oT, JSjah^>S^':^^Sl 3 $:5gPL, ^*imi^|^2 5. iSgjKUS/U 

=i>3 5M:g:r>*h>:^;i/^>fi:M2 4 m^k:^v^y'ifLx. mmh^yv>^^ 

m 1 3 ©i/U I3>^^2 3 $!Sm$-&-g> (0 3 (b) #M) o 
[0 0 3 9] 

■r-s (04 (c) #m) o :i(Dt^. m^tmzm^^m^tm^m^-t^mi^-^yyi- 
:^h^m^i^r=.mznx^m^t. t\^omi¥^B'')ML. mmm&izm\:^m^ji^m 

[0 0 4 0] 

tr^. L PC VDiSCJ: U, |<J1 0 0 — 3 0 0 nm®J¥S® 2MB3K'>I i/U n 

>3 8 ^mm-r^ 04 (c) #m) = :it\,izmi x 1 o^^—i x 1 o^Vcm 

^ (^aSlC, <J> (P) Xttll^ (As) ^®NM^)^%S:#Ai--g>c yfmm<D 

rnxmit. ^ia^^;r>^^A^SicJ:oTt)J;v^u, *i«*}C3tc>^ 7 ^ > (PHg 
)~^^¥7.^m^-t^ I n-~sT TlTF-^e ^ij'*^^ rc jr^-rti bcv^- 

[0 0 4 1 ] 

rxiz. MjS N^>i;^'^^sis 1 3 $:MoT, ^ ^ u ■fe;i/§is 1 1 &o'y-x3>^ 
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^ hgpi 2 1C, ^'^t h bi^':;^ N 3 6 b ^m^L. U I3> 3 8 . mM 

u-jv^^-h 1 8Rz^yu-^^ y'^f^-h n ^m^-t^ (04 (d) #m) 



[0 0 4 2] 
[0 0 4 3] 

-rx«y5^>^{cj: u, ::®r^pg|S(Z)^^=-^^lt^>fblS^3 2 ^m^l^X. t^Vnym 
^2 3 $:Sm$-ti:-5 (1115 (e) „ 
[0 04 4] 

ri>:{c, -r:^>?iAtc cfc u > (p) X{±h^ (as) $:^al, =i>hn-;i/ 

h 1 8 tm^^mm^tm 3 2 tc^ l. i a^-^e^jtc 1 x 1 0 1 x 1 

O^Vcm^ ■fe;i/g[5 1 1 At>*y a > ^ ^ h 1 2 CD# 

v-xMJii 6 i: Kb-f >fjAi§:iMi 4 ^m^-t^ (1115 (f ) #M) = 

[0 0 4 5] 

<^IC. pl^U-fe;i/g|51 l>S.t>*y-X3>^^? Ngpi 2 $:MoT, Miah^Vi^" 
^^gpi 3{C7;tM^i^'^h3 6d 2 M g U U =i > 3 

8 $:X^y5^>^'*i-S3i:{CJ: U, MiE^^f- h 2 2 ^rJ^^f-S (06 (g) 



[0 0 4 6] 

r^tc, M3ah^>^:;^'^^g|Jl 3(Dm^®Sl5^''*^B3PL7t:7^ M/j;;?. h (0^ 
L^V^) $:^^L. ^:t>^A'^{Ci: U, MiS^f- h 2 2 ;5:t>*^^^^||^^fcM 3 
2 tC, ga^-^6<J{C. ,1^ 1 X 1 0 1X1 O^Vc (5Dli^?!if oMiaL D 

"□^(Xi g h r"l~y d~^p~e"^ ^~T~ari^)-W:WiM3-9-^MW.-t~^-o 

[0 0 4 7] 
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(As) , P^^^JVh^yi^X^(Dm'^i,t:tsOm (B) Xity V^t^^OM 

(B ) ;r>aAt--5„ 

[0 0 4 8] 

1 3 ®^®iC, ,^5 0 — 2 0 0 nmCOm^CDmitmz 7 L P C VD^StCi: U 

iiai-^ (EI6 (h) mm) o 

[0 0 4 9] 

X«y^:/^*{CJ; ^'f[:IK2 7 $:x^y^y^'-/ >^ L., V->^ 3 > ^ ^ hgp 1 2 
(Dny hu~jh¥~ h 1 8 >'n-5^-< y^^>f~ h i 7, ^OTjS 

1 3 ©Mia^- h 2 2®#mtC, •9--r Ft7:r-;i/3 0 (0 7 ( i 

) #M) = 

[0 0 5 0] 

7ikfc, jSiah^>s:;x^g|J 1 3 (Z)m^®Blsia'*'^^PL;t:7:r M^S^'x h 3 6 f 

^^^il^^bm 3 2 fC>t* L, e a^^fi^fC, 1 X 1 0 1 X 1 0 c CD 
^i^$:i^oMjaraM2 0$:?^fig-t§ (07 (j) #M) o 
[0 0 5 1] 

'^^^%)\^V=yyV7.^'BLV^'P^^%)y\'=yyV7.^<J^'^Mt\.\zn\^. 3(0 
X^$:l8l-t€>o 'i^^^%)\^V=yyVy.^(D^^\%^)y (P) Xlit^ (As) , 

P5^-v:^;i/ H^>s;>"x^(D^-^ii;jx'^7^ (B) yL\%y (BFg ) 

[0 0-5 2] 

mxX'l'f'^y (Ti) ^ny-^Vl/h (Co) ^cD]ff®fe.?|f,^M$:. ^'^m\z.ii 

o^z~Q^^am^^mW'CrW^~o~Q~^~i~Q~o~'o-'^ 

[0 0 5 3] 
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[0 0 5 4] 

gpi 2c^=i> Nn-;b^f- hi 8, Ki^-r>MMi4, y->?>MSi6, 

t)JMjah^>$;^">?.^gi5 1 scDMjay- h 2 2 tmmmmmz o<D^±mt>K 
7 (k) #m) = 

[0 0 5 5] 

^ 1 0 0~2 0 0 nin(7)ff$(Z)T> K-^^-ftJ^, ^t>*^5 0 0~10 
0 0 nm®jp:$® B P S G|^$:*i^LT, CMP (chemical mech 
anical polishing) mm^^ U^Sfbb, Mr^]^2 8 $:0^-r 

-So 

[0 0 5 6] 

=i>^^hi 5, y-;^3>^^hgiJi 2<z)y-:p?.zr>^^hi 9. Rxfmmh 

^yyVTs^^l 3 ©Mian h21$:glPL, (Ti) , ^>fb^^> 

(TIN) ^(Z)A<; ^;i/$:?^^bT, (W) ^5:Ji&biiO„ ^ 

r;i/^-'i7uU (Ai) ^jcit^tf h^B L, v-;^^s L^o'MjaM 

3 4 (ll|2#M) o 

[0 0 5 7] 

«eoT, V-Xji£t5:M 1 6(D^®®-g[JtC. y->^Jj£^M 1 6(Di/U-9->f F-fb 
-5 = 

[0 0 5 8] 

£^"j:"5"tc/~i'^^ T coMM^^^tc^V^IfT^vX^ 
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[0 0 5 9] 

-fe;i/gp 1 1 ®i3> h n-;i/y- N i 8, ^*/m^m2 ^Myu~7'-( y^>f- 

h 1 7(DKl^-r>ffi!l<^m{C, i^-r K'^7:^--;i/3 0;&':?^^StlTV^-g>i:^^^C, K 

i^-r >MS 1 4 -BcO-ziy h n -;i/>!f - Ms ®#±Mfc v u -^--r KM 3 i A^"?^ 
^gio (EI2#m) 

[0 0 6 0] 

3 (a) ts^hm^ (h) ig®X@§:. nmz^^o^ t^^oT, ^tlJS^I^(7)X@S:J£^ 
[0 0 6 1] 

EI9^?>*EIi 0(c^-ri;-^fc, 5fe-r, ^ ^ U -fe;ugu i i cDV-xifefcS i 6 © 
:7;(|- h l/i/'>?. h 3 6 g ^JS^m.-^^ (0 9 (a) #M) o 
[0 0 6 2] 

1 1 hn-;i/>!f- N 1 8, mmmmm^i 5 ^^d-t^^' y^>f- V 
1 7(DKl/-r>M, V-X3>^^ hgpi 2®3> hn-;i/>f- H i 8, 

bt.yu-v^^ y^>f- h 1 i(r>nm. 'Bi.WiQ.V^yVT.^n 1 3 ®M 

32^'- h 2 2®|iS{|[I, ©^mJCif-Y K'^7:t-;i/3 0 $:?^m-r'2> (0 9 (b) # 
[0 0 6 3] 
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[0 0 6 4] 

0 20-1 X 1 O^Vcm^ Miaim® 2 0 (0 1 0 ( 
c) #M) o 

[0 0 6 5] 

■^iWLVi^o N^-Y^;i/ b^>S/'x^(D^-^iiU > (p) x\%\im (As) , 
^:^)\^V'yy^J7.^(Dm'^\tTts^m (B) Xli-7^y'f[:;tv'^^ ) -f^ 

[0 0 6 6] 

1 1 (Dy-:^!£tS[ji 1 6 $:!g^v^T, ^^U-fe;i/g|5 1 i (Dny h n-;i/>f- his 
, KU-r>*£SS:S 1 4, v-^ii>^ ^ hgp 1 2 cDzi> h n-;i/y- N 1 8. K 

U'-r ^jmM 1 4, v-x*£SS[ji 1 6. ^nmm.V'yyv7.^^iz(Dmj3.^-- 
®tci/';-b--r res 1 $:?^ftK-t-5 (010 (d) #M) c 

[0 0 6 7] 

r^fc, ^1 ®||]^<D?^ffii:|wIil^c, mf^m2Q<Dm^^. ^^';-fe;vgi$i i® 

Kb-r >n>^ y h 1 5, y-xr3>^^ hSl 2®y->?.=r><5r^' h 1 9, & 
t>'M3a h^>i^":^^SP 1 3®jfian>^^^ h21$:ggPL, ^<5f> (Ti) , ^ 
it'f'^y (TiN) ^©AU ^;i/$:?^^L/T, ^>yX7^> (W) ^^ili?) 
7iti\ ^(7)^, (A 1) ^{C >y h«SB L, y-X^SL:git>* 

^0-0- 6-8-] 
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o 

[0 0 6 9] 
[0 0 7 0] 

01 2Ax^mi Sit. mi lo^^mmmmmommjin^mm^^. ms-^^ 
•5.03 (a) ■/j^i^me (g) mcDnn^mmi^no. t^^ox, ^n&.^(Dj:m^ 

[0 0 7 1] 

mi 2Rx^mi 3iz^-t^oiz. ^^u-fe;i/gi5i i, v-xn^^^^h 

3 1 2^0Mjah^>$;>";^^g|5 1 3 CD^®{C, ,^5 0~3 0 0 n m® CD^-fb 
7 L PC VD^tC j; UJi^-r-g. (01 2 (a) #fl^) „ 
[0 0 7 2] 

^^'J 1 1 (Dv-^MJ|ic*\ c:(Z)^-fbM2 7 tci: fjiii®?^* 

[0 0 7 3] 

^-y-fe-;i/Sp-i -i~® =r h^n-- vi7^'---h-i-8"ir:7-n^--r-^->-^^-y^-h- 1-7 ©MMr - 
y-;^zi>^^hf[ji 2®3> h n-;i/>!f- his n-T^-c y^>f- h 1 7 
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]^^^~JV3 0 ^m^-t^ (mi 2 (b) #M) o :r.(Dt^. ^ ^ U -fe;i/g|S i i 

[0 0 7 4] 

0^0-1 X 1 O^Vcm^ MjSMM 2 0 ^m^-f^ (01 3 ( 

c) #M) o 

[0 0 7 5] 

$:3gtt-5o N^^:^J\/h^yZ^:^^(Dm^itVy (P) XttH^ (As) , 
[0 0 7 6] 

1 1 c^y-xJifeiJcM 1 6$:|^vat, jt^u-fe;i/g|si 1 (Z)=r > h n -;i/>?f- h i 8 

±miZiyVV'-( K1^3 l^'tJ^^Stl-S (Els ( d ) #M) o 
[0 0 7 7] 

Kl/-f>=i>^^hi5, y-x=r>37^hiPl2®v-:^=r>^^hl9, 

xj^mmh^ypi^^mi 3<DM3a=r>^^ h2i$:ggpL, (Ti) , m 

it^^y (TIN) ^(Z)AU ^;V$:?^^L/T, ^y^'y.'ry (W) ^=l:iMi?) 

jit?o -e®^, t;i/^ --^^i^ (A 1) ^tc h^B L, v->^^s L:5:t>* 

— Miia:M-3-4-$r?^fig-r-5--(1lir-r#m)-T 

[0 0 7 8] 
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(114 (Dmm(Dmm) 

o 

[0 0 7 9] 

01 4 {c^f J;^tc, 114 ®||^g©?^®Jc*^;^)^^^^^iB'!S^S(Z)#-^, 

tiTVN^o fiPt., ^^U-fe;bg|5i i;5:t>'y-^n>^^ hSPi 2ic. ^ti^tiH 
1 -^--r F«^7 7|--;i/4 0*^?^^$tl, Y^ic~)\jAQ>^ iLXSnTHVy 

yvy.^^\2,(Dn^>f~V^^o^mm\z. Il2if-f K'^:t-;i/4 i>?)^j^^$ti 
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